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Fhysicochesedcal Ptc^xsrties of Anionic Surfactants with 
PolyCcayrflQrlene) Group in Watesr 



®Todii0t Re»i>TBh Labtrj>toKka,-K»o Soup 



Some ph)rslcodhemscal pyoperti«» ol aod'ram ttllylpoly (oxyftlkylciw) mAUcte^, Mpeduilly of the surieco 
tantt with poly (oxypropyI«ne) group, in a^awwoa BohitiODS have been studied^ and the following results 
are obttoned; 1) the Kiufft poiid oi the surfactant oontajniDg poly (axypropylciic) g^^wp in the molecule 
M lower thflzx that of the oomspondkig aDiylpoly Cooeyethylene) suliate, 2} accordingly, the toleraoce of 
the fftr^KtUxts for calcium ions (bard wateO i» excellent, 3) the iaterfacial tensiooa between oil and 
oqaaeot Mhdioiia of the ainieciBitta ere Aierkedly depressed apoa the addition of CaCi« or MgSOt, 4) 
ckodlog phenomena similar to the mmioiuc enrfaetttitt soKttions ere foand et relethnely high coRceatxe«s> 
ti«ae of lAofganic salts, 5) addition compound formation of the aorfactants with some zwitterlonic 
surloctaiita ia observed in the hydrated solid phases bdow their Kraift points, and 6) the erne values 
of the anrfactants are lo^wer than those of the con-e^pondlng alkylpoly (cntyethylene;) sulfates, The 
ebove ohaerrationa of 1>^) originate from the low Krafft point of the surfactant with poly (oxyproc: 
pyieoe) group. The dooding phenomem are of special interest among them, since no observation has 
. beoA rsported on the dooding of anionic surfactant sohxtions. The phenomcne may be exphdned, when 
oonsidefed that the aurfet^anie are aal^^out and separated as liquid aurfaetant phases, becanse of their 
very l<|w Kraift temperatures. The effects of poly (ovyalkylene) group introduced into the tmiontc 
eurfactem nwleculee on their cme ate diecussed quantitatively, emplc^ing the cl»eoty presented by Mas: 
tsttittoto end Toldwe* 
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I m m 

wv:^'a^exi: (EO) «:ff*'t'«»^iP3C< KOH 
«Eefflv^fc» ED <^:5Mtf«i-45»#fc«: SnCU 
|cJ:^Ttf':»jfc'\ K>#iB*;HR 
KOH ftttriCJ:^ PO fWB^A'lfc^^ira^iT 

E f£490:|30 PO, EO A^9>!>, A fi-ttt^Of* 

C,3.»-^&<CH;),-CH,CH,CH,SQ,«; Ri^B], 

'✓;V-<^^ V Cj»-C«H,^(CH,>i-CH,CX)Od; R»NB], 
F^* ^Ti'e?*^' y -;^T ^ K [Ci,H«CONCCH. 
CHiOH),; R„JDEA] ttV>i*^t>etWoWefi:ffiV-ft:1> 

ft:* 

liMlit«ffi<ic«^. ii^<oyhie>»c. ox: #isoisjl^ic 



1,0, 10. 100, lOOOmM mt<0 CaCl, 

-ffC, 61C, ZOfX:, 40«C 0*ait-t'2aWBfcBt:Pt«, 

», ^fCA^ sDT-loo) KXDff^it^ mM<oimmm 

POai5<o«XU:i^^^7K«offiT» POf^fttiSr^ 

T«b1e-9 K>«fft points tA sodium alkyl- or 
ftlkytpoly(p«7«lk7leAe> suUat^s, 



Sorfttctaot 




Sodtun (}od«cyl tulfaie 






U 


RkiP»S 


^ 0 


Sodium iiMdecyi »uliat» 




Ri«B»S 




Ri«P,S 




Sodtxam oGtadecyl sutlate 


&6*> 




49 




41 



0 measured with tfa« 1*0 wt5)^ aqueous solution 
b> *Di»« la]t«a irom Rel. (5) 
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Tmhi9-t AppllcabtlUjr o/ R,«P^,S In «qu«oa» 



Siirf«etBni 



R».P4S 



C»Q« eaac. 
(inM) 



1 
10 
100 



X 

10 
100 
1,000 



I 

10 
100 
1,000 



1 

10 
100 
1,000 



1 

10 
100 
1,000 



Appe«cinoe of tett Bolatioii*> 



5c St: 201C 40x: 
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o 



o 
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o 



o 
o 
o 

X(Uq.> 



o 
o 
o 



o 
o 
o 
o 



o 
o 
o 

XOia,) 



O 0« cUvc wointiott, X: turbid solution or two-phate 
attpustlOQ 

The iiidlcariiott in the Ixrtciutt, <eryttO or CUqO« 
Aowm th» utpmratod pbftae la cryttBllUie or liquid 
«urf»ct«Rf, respecdv«]y. 

Ifiiiblo-^ The obwrvcd end ealcMltteil ci&e 
vvltiBS of Rt^P^fS. 



Surfsctant 


cmc CirM) 




C«lcuUtea 




2.12 


2.41 




1«08 


1.08 




0*90 


1,25 




0.77 






0.09 


0.97 



3-2 eiMO 




' CaClz ctwicm {wt%) 

Fty.-I loterfacls) t«n«icm between com sftiad oiJ and 
aqvcotu 9ttH«ct«D( foiuiion CO.I wtj|$^ plotted 
ABMnsi CeCl« concentration. 

HuP»S concn. <wc9^} 

D,S 1.0 




• <^MgS04 coftcn.{vri9C) 

Fl|r<'*2 ZnfcerfacUl t«o«ion o( liquid pfLralfia«<0) «ad 
com 8^ad oil-RttP^ (O.Iwt5tr) solution C#> 
•a a funciioo of MfiSQ^ coacentratioo, and of 
corn Mlad oil^RitPjS aolatioo plotted 4ffain«t 
Rt>P«S ooncentratiaD (®>. 



30 



nnc ©005/008 
12/05/2007 10:04 PAX 614 447 2306 CAS DDS 



» 30 4^ » 9 ^ imo 



SS9 




X5 To 

The Knfft point v«. com- Flir-'^ 
poMtlon curm of K|kPt&i6- 

»R««DEA CCI> syitODft, 

Fiff.-2 IC R,»PiS <o«K^||tM%^<0BSffi (mm 



r 

MoU Irsctlon oi Ku5B 



The Kralft point nr. coni' 
poaicJoa eunre of RttPiS- 
RmSB 




To " — To 

" " S«Jt concentration (M) 

Piy.HI Tho cloud point of ti^ucotia 
R„P«S tolutiona in the pr««enoe 
of N.C1 (®X MgCl, CQX CftCJ, 
<0)» «od AlCU (•X 



ih^^^ t t:imT^'K R»,dea 
«<0««<oHSr Fi«.-l icnrt. Ri,P»S 

V%E.^ temi t T Naa. AtfgCn, CaCl,, 

Alci, «:<e^um«> K»PtS ^mvM. 

RmEiS Oiaoa<oglSrS^Uift:* PO #jto^^®fi5t^*|o 

4 « « 

iioi^BlTKtit^mmi^^. t.ft one \c^v-x^ 

4-i ^57hi^rcwaT^«rtk 

EO PO «OilV- 

K^tt^^a^soowm* 

V 3000 tj» 

A.T%«#:T&^^ CIO 

PO«inr|»«ib t. 



■* SaH co&eentraliofi (M) 
FliT'-ll The cloud poibt of oqucmo* K^i^tS 
•olutiona in cbe prewsnco of NaCI 
((5>X M«CI, CQ>. CM, (O), and 
Aia. (#>. 
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6» Tm\M O«*«t2:<0^»<^iElxV>Ci:ftvUT 
PC f«»S!T^;*-;^#a!iS!t«<<01»fti3fe 



« ffc j^fr 

(catacifc point) &«hPA»Jkfe6"'*>-"^ 

^lglo^'97hj^-mft« (Fir- 

m^tktmmxh^o T=^:t X/^*felfiS[^)K|8! k: ^-^^ 
4*2 cmc 

EO Vtmk'i:^>^W^^<0 one ft EO f^jB^ 

i|:t'^V^f'l^>';^^V7T'- one ;^TyV^>*^;xA' 
tCTHttft&OSiaiirAvN EO jK^ PO'^<a«i 



1 



(1) 



C » C^8t +ifGBc>/2,303 /IT 
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* imsmm 

<)!> EO #ifl>:2^f5^j^a;;|t>i.^?— ^<o»I^T?«>!). Kir:;* 

A ^ B «r:«:^lti;ir, £0 31^ PC momMt^M:^ 
^<o ? t?)*^:^-^;^ caw: «t*J*:i oT:fe^«r. ait* 

T»bl»-4 Cftlcuiated constontii A and B in Cq, (2) 



Type of Sttffacunt 


A 


B 




0.0268 


0.$52 




-0.0004 






-0.0450 


].64 



Th« cmc d«» used for caicuUtioa artt «• follows t 



SodtVQi 6^dmeyl solfAte 
R«E.S 



4.2mM«> 

2.69 mM^"*' 

1.8mM*> 
O.SmM*' 



«t one tJbl}-$*-& C^aSt tT«<) Zt^MBk 

(2) «r<i':>T, 3M^3tet»*ll^t]^cmc^Sr^ 
||tUT;'^i:5o POaSi: EO »c>«^oft: R»P>E,S 
<0 crac (cmc^.,) KMVX, ^ (2) J±JfcO«fc»*ie 

log *^vtFo*^TV^RO*'g— S -<r^ 



(3) 



« T*» a«o, Bbo e EO jsfc«r5 iS t «> 

erne {Omfr TM^ t^n^. r/v^V'V:*'^^ F#lBI 

-^-h one <om»^t-&\^U <tihzL tt^mx 

^fi^^ la?. Ri,E^ t«e>^«> 

aiciStnwrst (3) tiin<om^t.mimzimi:^iif^ 



33 



r 

I 



12/05/2007 10; 05 FAX 614 447 2366 



CAS DPS 



@00d/008 



$73 



X n 

I> K. Tau^i, R Salto» T. TatnNidii, J. Fhys. Ch<m., 
H, 2287 0^) 

M H«t5, K Shiitodi. J. Hys, Cfum,, 77. 378 < I 
J) K Shinoda. T. Hirti, 7. J%5«. CW. 11, 1942 

cmr> 

4) We4J» AJ. StJiToo, E.A. Barr, J. Am, OU 

Chem, Soc., 41. 1$7 a966) 
B) WeU, A. J. StUton. M»V. Nun«-Pon«>». J. 

Am, Oa Cham. Sec., 49, 603 <1966> 

If. m 09$9) 

7) N. SchdnfcMt, 'Surface Active Ethyleoft Oxide 
AddMcttT^ Pergunos Pi«ft«, London^ p. 45 (l^y . 

8) M. Miir«ta» M. T«tim«dorl, A, Susnki, K. TtttiU, 
J. Mino. n Mectimr of the SiMoSsh C<Mninlttee on 
Sutivee Active Agente* Bereekma (1980 

w u m »Mm fmm, p. 78. iK«a am): k. 

Tau^L K, Okaltashi. T.TakeiKM. J. Myf. CA^m.. 
Siteltted for pabUeatSon 
X0> H.M. Frinoenp LYX ZU* S.G. Maton. J. 
Tntcrfaet Sd,. it, 99 CW«7) 



ft ^ 

lO Gtoe, Proc. 3rd Intern, Cong. Sur/iice Active 
Agents, Secilon A» i>. 45 (1960) 

12) r. Tdkiwa^ J, C**an.. 1214 (1968) 

13) K. Sliinoda. ''CoUotdKl SurfactanCiT («d. b:ir K. 
ShSnoda, T. Nelragawe, B. Tamemu^}. T, 
leemora), Acadank Preee, New Y^ork (1963), p. 7 

14) K. SKisoda, P» Becher, *Priiiclpl«» of SoiMtion and 
SolubtlUf". Marcel Pektrer, Inc., New York, (1978), 
p. i60 

15) M, Kdedi, *NoiuonJc SurfactaRtA*" (cd- by MJ, 
Schick), Marcel Dc^cker, luc, N«w York (2965), p. 
784 

K. Taani. J. Mino, J, Phy*. CAem,. «. 1610 (197S> 
17) V. Moroi. T. Oyaaia, R Matsuara, J\ Coilaid 

tnmfm SH.. 103 O^n) 
18} R. TaJSma* A. Nakastttm. Tiutsui, Suii. Ckem. 

Soc,, ^pn,, 20GO <1979) 

20) F. Tokiva* VL OhB, J. CW. 71 » 1343 01967) 

21) F,H. Elworthy. KJf. Mjaeb. J. G]//(»</ Sci^ «, 
m 0968) 

22) F. Tok'twa. J, Oigm., 72. 4331 (1968) 



1 



34 



